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ebraska.—Hay Springs, Tth,

New Mexico.—Lava, 4th.

New York.—Palmyra, 2d; Rochester, 11th, 13th.

Pennsylvania.—Pittshurg, 11th.

South Carolina.—Spartanbarg, 6th.

Tennessee.—Nashville, Gth,

Utah.—FErisco, 7th.

Wisconsin.—Delaware, 21st; Embarras, 26th.

SLEET.

Sleet occurred at Pike’s Peak, Colorado, on the 3d, 4th, 7th,

8th, 15th, 16th, 17th, and 31st.

WINDS.

The most frequent directions of the wil)d du.ring August,
1886, are shown on chart ii by the arrows flying with the wind;
they are also given in the table of miscellaneous meteorologi-
cal data. Along the Pacific coast the winds were mostly west-
erly ; on the coast of the south Atlantic states the prevailing
direction of the wind was from the southwest; in the west
Gulf states the wind was generally {from the southeast; in the
Missouri Valley, from the south. In all other districts the
wind was variable.

HIGH WINDS.
[ In miles per hour.]

wind-velocities of fifty or more miles per hour were recorded
during the month, as follows:

Mount Washington, New Hampsbire, 88, nw., 4th; 61, nw.,
9th; 54, nw., 10th; 64, nw., 11th; 70, w., 12th; 59, sw., 13th;
80, nw., 14th; 80, nw., 15th; 62, s., 16th; 64, nw., 26th; 55,
nw., 27th; 60, sw., 30th; 57, nw., 3lst.

Fort Macon, North Carolina, 56, se., 6th.

Sandy Hook, New Jersey, 60, n., 7th,

Keokuk, Iowa, 60, nw., 12th.

Galveston, Texas, 53, ne., 20th.

San Antonio, Texas, 60, n., 20th.

Fort Totten, Dakota, 52, nw., 20th,

LOCAL STORMS AND TORNADOES.

Kalamazoo, Kalamazoo county, Michigan: a tornado is re-
ported to have passed over parts of Kalamazoo and Barry
counties at 10 a. m. of the 1st. Its course was marked by up-
rooted and twisted trees, unroofed barns, and prostrated wind-
mills and fences. At the village of Hickory Corners a church
steeple was blown down and many other buildings damaged.
The storm was accompanied by heavy rainfall.

Hohokus, Bergen county, New Jersey: a heavy thunder
and rain storm occurred at this place on the night of the 1st—
2d. Shortly before miduight a high gale set in, blowing down
a number of trees and destroying windows. One house was
moved from its foundation and partly wrecked.

Hartland, Kearney county, Kansas: on the 5th a tornado
passed over this place, demolishing twenty houses, as well as
doing great damage to growing crops. Sixteen cars were
blown from the Atchison, Topeka, und Santa Fé Railroad tracks,
and two miles of telegraph wires west of the town were pros-
trated. Other towns in the vicinity of Hartland were visited
by the toruado, but the damage done was slight.

Decatur, Illinois: on the afternoon of the 5th a severe thun-
der-storm, accompanied by high wind and hail, occurred in this
section.
their fruit, while large forest trees were uprooted and growing
corn destroyed. Considerable damage was doune by hail in the
surrounding country. A heavy black cloud which preceded
the storm presented the appearance of a tornado cloud, alarm-
ing the people, and causing many to seek security iu cellars.

Cairo, Illinois: a very destructive storm of hail, rain, and
wind occurred about 3 p. m. of the 6th at the town of Metropo-
lis, twenty miles northeast of Cairo. Trees were uprooted,
limbs torn off and carried at a rapid rate along the track of the
storm, and fences, growing corn, and light buildings leveled to
the ground. It is reported that hail fell to the depth of three
inches and was still lying in heaps on the morning of the 7th.
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The wind damaged bLuildings and stripped trees of'

Huron, Dakota: a heavy storm of rain and hail, followed by
a destructive southwest gale, occurred here on the afternoon
and evening of the 7th. The gale set in after the storm of
hail and rain had passed, and continued only three minutes,
overthrowing a number of small buildings and blowing down
chimneys and fences. At the Dakota Agricultural Fair grounds
the amphitheatre, grand stand, and several other structures
were demolished, together with a great deal of the fencing,
barns, and sheds. At the town of Newark, about one hundred
miles north of here, five persons were killed and much property
destroyed.

Friseo. Utah: a thunder-storm and heavy rain set in at 7.35
p. m. of the 7th. From 7.40 to 7.55 p. mn. hail fell in consider-
able quantities. The storm did some damage by flooding cel-
lars and undermining the trestle work of the railroad bridge
near this place, rendering the passage of trains unsafe.

Aberdeen, Brown county, Dakota: on the night of the 10-
11th a severe thunder-storm oceurred in this town and vicinity.
Northwest of this place the storm assumed the form of a tor-
nado, destroying a farm house, several barns, and numerous
grain-stacks in a track extending from ten miles west of West-
11)0rt to Ordway. Anunother severe storm occurred here on the

Gth.

Geneva, New York: between 6 and 7 p. m. of the 11th a
very severe thunder-storm passed over this place. The storm
was accompanied by heavy rain, hail, and wind. Many trees
were uprooted and houses unroofed. The storm was also felt
in Rochester, where tie wind blew a gale. Much damage was
done in the country by hail and in the city by overflowed sewers.

Pittsburg, Pennsylvania: a severe storin of wind and rain
passed over this section at 10 p. m. of the 11th, doing a great
deal of damage. Telegraph wires were bDlown down and sev-
eral houses unroofed.

Akron, Summit county, Ohio: a destructive rain, wind, and
thunder-storin occurred at this town on the night of the 11-12th.
Numerous trees and fences were blown down and two houses
wrecked. TFruit and other crops were destroyed in large
quantities,

Keokuk, Iowa: at 3.45 p. m. of the 12th a thunder-storm and
light rain began; at 3.52 p. m. the wind shifted to the north-
west and o gale of sixty miles per hour and heavy rain set in,
The wind decreased to brisk and veered to southeast at 4.45
p.m., the rain becoming light at the same time. The storm is
estimated to have damaged property in this town to the extent
of $15,000. A number of business houses were unroofed and a
chureh spire blown down. The storm extended over this sec-
tion of the state, and reports from numerous placesin the sur-
rounding country show that considerable damage was done to
buildings and crops. The vicinity of the towns of Creston and
Mount Pleasant suffered severe injury.

Saint Louis, Missouri: at 7 p. m. of the 12th the wind sud-
denly increased in velocity from fresbh to a northwest gale,
blowing for a time at the rate of forty-five miles per hour, and
causing a sudden fall in temperature of 18°., At 7.30 p. m. a
thunder-storm and light rain set in and continued until 10
p. m. The wind carried away one hundred and fifty feet of
the woodwork of a large bridge in the city, and destroyed much
corn in the country.

Cairo, 1llinois : a thunder-storm and high wind occurred in
this vicinity shortly after 11 p. m. of the 12th. Between 11
and 11.30 p. m. the wind attained a maximum velocity of
thirty-eight miles per hour from the northwest. At Hannibal,
Missouri, the storm was reported to have been very severe,
blowing off roofs and injuring several persons.

Springfield, Illinois: a heavy thunder-storm and high wind
prevailed at this place from 6.53 p. m. until midnight of the
12th. At 7.15 p. m. the wind attained a velocity of thirty-three
miles per hour from the west. A number of signs, chimueys,
and fences were blown down during the gale.

Chicago, Illinois: ou the 12th the long drought was broken
in southern Towa and Illinois by a severe thunder-storm, accom-
panied by heavy rain and high wind. Numerous reports from
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towns in Illinois and Iowa indicate that the storm was of great
severity, the wind and rain combined doing great dumage to
trees and crops. The storm was especially destructive to the
corn crop, as many acres were blown down. Although the
wind was destructive to corn the heavy rain revived the grass
and insured fall pasturage for stock.

Hannibal, Marion county, Missouri: on the afternoon of the
13th, after a warm day, highest temperature 100°, a heavy wind
storm, succeeded Ly rain, set in. The roof of the Jilectric Light
building was carried away, and numerous trees and light
structures throughont the town were blown dowu.

Pekin, Tazewell county, 1llinois: a heavy rain occarred
here on the 13th, breaking the disastrous drought. The storm
was accompanicd by a gale of wind, blowing down trees and
fencing. Reports from the surrounding country show that
copious rain fell, doing great good to the corn crop, which bad
suffered severely from the drought. During the storm a large
barn was struck by lightning and burned.

Philadelphia, Pennsylvania: on the 13th, between 3 and 4
p. m., an unusually severe thunder-storm and heavy rain
occurred in the northern part of Berks and the southern part
of Schuylkill counties, uprooting trees, blowing down sheds
and light barns, as well as serviously injuring the corn and oat

crop. The storm was most severe along the line of the Phila-;
delphia and Reading Railroad, which was washed out in sev-

eral places.

Evansville, Vanderburg county, Indiana: about 5 p. m. of

the 14th a tornado passed over Newburg and other places in
Warrick county, damaging property to a considerable extout.
A flour mill was unroofed, and several dwellings blown down or
injured by falling trees.

Saint Paul, Minnesota : heavy thunder-storms, accompanied
by high wind, occurred in various places in Minnesota and
Dakota on the afternoon of the 15th. At Elkton, Dakota, a
railroad depot was unroofed and a church was blown from its
foundation. At Larimore, Dakota, a church was also blown
down. A number of frame houses were destroyed and several
cars blown from the track at Dalton, Minnesota. At the same
place twenty buildings were unroofed. Iarmers also suftered
considerable loss, their grain where standing being Leaten to
the ground and that in shock scattered.

Bismarck, Dakota: on the 15th, at 4.10 p. m., a thunder-
storm began and continued until 7 p. m. The storm was ac-
companied by hail, which fell from 4.23 to 4.31 p. m., the stones
being the size of marbles; also by high wind from the south-
west. At 4.20 p. m, the wind suddenly shifted to the north,
at the same time increasing in force until at 4.55 p. m., it had
attained a velocity of forty-eight miles per hour. During the
storm three houses were unroofed and several fences and sheds
blown down by the wind, as was also numerous trees and tele-
graph poles.

Davenport, Iowa: onthe 15th, at 4.32 p. m., a thunder-storm
began, passing over the town from west to east. This storm
after passing into Illinois developed into a tornado. At Cam-
bridge, Henry county, Illinois, thirty miles southeast of Dav-
enport, a heavy rain and wind storin passed over the town,
blowing down the steeples of three churches and the town hall.
The streets were blockaded with fallen trees and timber from
houses. Considerable damage was done to crops.

Hamburg, Berks county, Pennsylvania: on the afternoon of
the 16th a disastrous thunder and hail storm passed over this
town and vicinity. Very heavy rain fell for two hours, badly
washing the Philadelphia and Reading Railroad in several
places. The corn and fruit crops were considerably injured by
hail. Several barns in the adjacent country were strock by
lightning and burned.

Cairo, Illinois: at 9.15 p. m. of the 17th a thunder-storm
passed north of this city. Heavy thunder and vivid lightning
continued during the night, but no rain fell. At Mound City
the storm was quite destructive; a large furniture factory was
unroofed and several buwildings belonging to the Mound City
Stave Company were badly damaged. A church,in which ser-

vices were being beld, was struck by lightning and several per-
sons injured. The storm was accompanied by heavy rain and
hail, the huail-stones being as large as hickory nuts. After the
storm had subsided over two hundred sparrows were found under
a large tree, killed either by lightning or hail.  Aloug the line
of the Illinois Central, and Cairo, Vincennes, and Chicago
Railroads the storm was severe and destructive to property.
At Centralia, Illinois, the wind moved with the velocity of a
hurricane and was accompanied by heavy rain and hail.
Throughout a belt of country two miles in width and many miles
in length, numerous houses and barns were wrecked and streets
blockaded with fallen trees. Hay-stacks, growing corn, and
orchards laden with fruit were leveled to the ground, entailing
a loss upon farmers of many thousands of dollars. At Carlyle,
Tuscola, Mount Vernon, and various other places in Illinois, the
destructive effects of the storm werce severely felt by farmers,
whose crops were destroyed and orchards blown down.

Washington, Wilkes county, Georgia: on the 18th a very
severe thunder and hail storm occurred. The rainfall was
heavy, 4.25 inches falling between 2.45 and 5 p. m. The storm
was accompanied by high wind, which did considerable damage
to farm property besides, carrying away the roof of a railroad
depot.

Webster, Day county, Dakota: on the 21st this locality was
visited by a gale which overturned and scattered stacks of
hay and wheat as well as small buildings. The gale com-
menced at 12.30 p. m, and continued about an hiour. Tempera-
ture before the storm, 103°; after the storm, 71°.

Rochester, New York: a severe thunder-storm began at 12.07
p. m. of the 30th; the storm was accompanied by heavy rain,
3.34 inches falling from 12.07 to 4.30 p. ., which is jn excess
of any rainfall that has oceurred heretofore in this city in such
a short time. In many sections the sewers were inadequate
to carry off the water, and cellars were flooded, and consider-
able property injared.

TORNADO STUDIES FOR AUGUST, 1856.
[Prepared by Lieut. dxo. P. Fixvey, Signal Corps, U. 8. Avmy, Assistant,]

In the study of tornadoes for the month of August, 1886, it
has appeared desirable to prepare a chart (number viii) show-
ing the relation of tornado centres to areas of barometri¢c mini-
ma, selecting a day on which the conditions were fairly well
shown.

In this connection it should be remembered that August is
near the close of the tornado season, especially for the states
in the Mississippi and Missouri valleys. As determined from
the records of a long series of years, June is the month of
greatest frequency, August standing sixth on the list, with con-
siderably less than halt as many storms.

Considering the tornado season by districts, it may be gen-

erally stated that in the sonth Atlantic and Gulf states they

occur mostly from February 15th to April 15th; west of the
Mississippi, from April 15th to June 15th; east of the Missis-
sippi, from June 15th to August 15th; in the middle Atlantic
statés and New England, from July 15th to September 15th.

On chart number viii, which is the 3 p. m. (eastern time)
tri-daily weather map of August 16th, the isobars are drawn
for every tenth of an inch difference in pressure, and the iso-
therms fur every difference of 10° in temperature. The words
¢« High” and ¢ Low,” as used on the chart, indicate the cen-
tres of the regions of highest and lowest pressure, respectively.
The location and direction of progressive movement of the tor-
nadoes are shown by the following sign, X X X X=———,
placed upon the chart, and to the southeast of the centre of
lowest pressure.

The tornadoes ot August 166h occurred in Wyoming county,
New York, between the hours of 3.30 and 4 p.n., local time, as
will be seen by reference to the accompanying table.

These storms were associated with low-pressure area nnmber
vi, which was central on the afternoon of the 16th just north
of Lake Erie; lowest barometer, 29.61, at Torouto, Canada.
By reference to the chart, number viii, it will be seen that the
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low-pressure area became extremely elongated to the north-:

east and southwest, with very high temperatures in the latter

ortion of the elliptical area. In Indian Territory, Kansas,
and Missouri, the temperatures ranged from 95° to 104°. A
small area of low pressure, 29.70, formed in northern Missouri,
with fresh to brisk winds and high temperature gradients.
Over a distance of about three hundred and fifty miles, in a

line northwest and southeast, the temperature gradient was:

35°, with opposing northerly and southerly winds. )

Considering the principal area of low pressure, which was
north of Lake Erie, we find the contrast in temperature gra-
dient, with opposing easterly and westerly winds, to be 28°
over a distance of about 280 miles in a line due north and
gouth. In both cases the temperature gradient was about 7°
per geographical mile. This was the result as detem}med
along the line of maximum gradient in bot-I} areas of low
pressure, treating them as separate centres of one elongated
or trough-like depression. The average temperature gradient
for each central area, as determined from four separate meas-
arements, was found to be about 4°.5 per geogra-plnca! mile in
the Missouri depression aud about 5°.4 per geographical mile
in the Lake Erie depression.

The normal gradient, as determined f{rom the 3 p. m. (east-
ern time) August temperature charts for several years, is
found to be about 1°.9 per geographical mile for the region of
the Lake Erie depression, and about 0°.94 per geographical
mile for the region of the Missouri depression. Irom the
above it is seen that the gradient of 'the former depression
was about 3°.5 above the normal, and of t!le lu_tter about 3°.56
above; this makes the temperature gradient in both regions
practically the same, so far as the relation to the normal is
concerned ; while in the case of the average temperature gra-
dient, the Lake Lrie depression wa-s.0°.90 per geographical
mile higher than the Missouri depression.

The storm record for the 16th of August was considerably
"augmented by occurrences in other sections of the country,
I south and west of New York. °From the extreme northwestern
| portion of West Virginia two heavy cloud-bursts were reported,
| together with violent winds, causing much destruction to life
“and property. Innorthern Indianaviolentlocal storms occurred
at, or near, Fountaintown, La Porte, Logansport, and Michigan
City. In northern, western, and southern Missouri there were
heavy winds and rain; also in northern Illinois with hail; in
northern and central Ohio, and in extreme southern Michigan.

By reference to the table of thunder-storms it will be seen
that the 16th of Angust was the great thunder-storm day of
the month, a totual of 298 stormms being reported from the region
embraced by the trough-like depression of low-pressure area
vi.

By reference to chart number viii it will be scen that the tor-
nado tracks are located to the southeast of the centre of lowest
pressure, in what has been called the ‘¢ dangerous octant’’ of
an area of barometric minima. In this case the tornado cen-
tres are distant about 180 miles to the sontheast. The direction
of progressive movement of the area of low pressure during the
afternoon of the 16th was about east-northeast, while the pro-
gressive motion of the tornado centres was due northeast,
making an angle of about 30° with the former. In the Lake
Erie depression the tornado centres lay east of the north and
south line of maximum temperature gradient a distance of
about 240 miles. In the Missouri depression the local storm-
centres lay south and east of the line of maximumn temperature
gradient a distance of from 260 to 480 miles.

As has been enunciated in Professional Papers of the Signal
Service number xvi, ¢ Tornado Studies for 1884,”” there is a
definite portion of an area of low pressure within which the

conditions for the development of tornadoes is most favorable,

-and that portion is the southeast quadrant.

Report of tornadoes for the month of August, 1886, by Lieut. J. P. Finley, Signal Corps, U. S. Army, Assistant.
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Leipsic, Ohloa. 1:2.300p. Funnel . J. D. Hadermann.

Battle Creek, M I 108, Nlaceeannicnses *“ Evening Nows,” Detroit, Michigan.

Hartland, Knnsas . 5 ' Evening.. i . ‘““Evening Star,” Washington, D, C.

Beaudry, Minuesota b 9:245p- M. Easterly|.. . J. T. Beaudry.

Near Aberdeen, Dakota 11 | Eurly o, '“l 4 dwellings, 3gran- “Pioneer Press” of 8aint Paul, Min-

i aries, und 2 barns, nucsota. -
Attica, Indinana, 12 ;8.a5p.m... veer T IRCLOTY ieevrennennene A. 8. Peacock.
Newburg, Indinna 14 Sp.m...... K - 2 houses deatroyod *Globe-Democrat” of Saint Louis, und
' and 1 mill dam- “ Now York Hernld.”
! . toaged,

Dalton, Albert  Lea, and 15§ Betweeny e . 15 Lurns destroyed | Considerable.| G. W. McMillen and ¢ Dally Globe " and

Breckenridge, Minnesota. | und 1o p. ! ‘ ; and many build- ‘* Pionecer Press’’ of Sunint Panl, Min-
: I om. | - ! | ! ings damuged. nosota.

La Moure, Fort Abercrombie, | 15 ;630 p. m .. ese. Funnel | 4 Many | 2 miles ......... Several horses: 1 hotol, 4 etores, 7 |Great........ ...| T. E. Riggan, W, A Ellsworth, J. H,
Wild Rice, lHickson, Brump. : | i dwollings,7barns, Ardly, G. W. McMillen, and’'W. H.
ton, and Newark, Dakota.c | ) :1achool, 1 church. Atwator, and ““ Daily Globo of Saint

i : . . ; ; Paul, Minnesota.
Wyoming, Wursaw, Martins- | 16 ' 3.30tu4 p. i me. FUunnel eevcedueendd i eneeinee]ceeieneeseneneneens :Several buildings | Considerable..)! W. E.Cushingand ¢ Democrat Review,”
villc,mul(,‘nstilu,hc»\' York.di m. i damuged. I “Wyoming County Times,” and
X . . ““Western New Yorker,” New York.
Agency, Missouric.....ooeis . 172 6 p.m. vosssere| Sovoral  LUILAINES [veeeerrersanceersnees Thos. B. Best.
i ' damaged.

Elmont, Texns f .o 18 1 3.30p. m o[ Small..... seeees V. A. Rexroat.

Buffalo, Cociran’s Mills, Co- | 21 sp.m..... . Considerable.| C. K, Dodd, M. V. Cochran, and Axle
kato, and Keystone, Minne- X | Jorgenson.,
sota. g ! i i . |

Enderly, Minnesota k.. 21 4,20 P L NCL T ] i A number of build- | Considerable.., Edward Lewis,

, : ings dumaged.

Lyons Station, Connersville 22 ' 3.25t06p. ¢ se, Funnel | 1 barn damaged, ote; J. V. Lyons, . Kessler, and the post-
and Quakertown, Indiuna, i | oo 1 . i master at Quakertown, Indiana.

San Antonio and Comanche, t 24 i §pP.M ... | 8O, l'|mnel| o 4 buildings dame oo oeiieversennes| Aug. Holzapfol, E. N, \Vlosendanger,
Texus. | H ; s I . aged. and newspaper clippings.

H 1

a Funnel-shaped cloud swaying to and fro. .
b Clouds were black, running fast, with little cloud amonget them turning around.

¢ Honvy timbers carried Jong distances ; o two inch plank was carried through the air and forced through a roof.
o Two dark clouds were pagsing cach other, one from thg‘ 8w, and the other from the ne.; e thuy collided they moved due n.
¢ In some places the débiris showed prossuro on ground, in some places straight wind, and {n some places n circular offect was shown,

J A small cloud formed in go., nnd all surrounding clouds keomed to gather to it.
a fourth miles se. of Elmont, moving gin houso six inches.

g A light cloud, with slow motion, coming from the w,, with a black cloud below, with tremendous switt motion,
I At base of muin cloud there arose a dense mass of cloud, fn color and appearnnce like escuped wteanm from o large engine, which went rushing s, with a speed of ¢ighty miles and

upward per hour, sweeping ovorything in its way.
i Tornado cloud fn commotion, swaying from sile te aide,

It was only about thirty minutes from the time it formed until it struck the ground about oue and
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1
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9
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“91.0 027

92.027 .9
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: 36. 4 5 75. 3. +43;
64.%" 5i 702260-7717 3519832 68.4, 5.27°
§9.0' 6 67.628.2'16.5/27 6.131!82.1] 67.0' 6.71.

37- ne. 2410 6i17:

| .
9t.8:37, 84.2_ 57.3 21| 05.7:34.5/25. 625(! 2| 7 82,5 27 .3 4.294- 0. xSl x,gr() ne. 14 ne. lisig 9'16; 6
7.9'10.23"

00.63 73.8

92.8 3, 280 ne.

17, 82.7. 64.4 sl 69, 228 4sz olxz 5.912481.5!
| .
| i

%9.26. 85.5! $6.421] 65. 535 525 6;:10810348

5'23' 81.4] 64.9.2 72.521. 6(9423 5.0/24:87,3:

N
@«

v 2417132 ¢

»
[=a)

i
1.76 3, xot W, nw, |12 1512, 17'

0.60,11,174 8W. | S6 #e. 617‘:0 17

2
.4 |
Hatterns ... .0 24.3; 1 Bo.1, 65.5 4| 71.5.18.8/12.3. 5 4.0[22'87.1) 3 53 7,140 8W. | 36 ne. 2418 6i1
Kitty Haw . 30.32 9 29.63 240 69 9 90.517 79.8  65.0 3} 70 | 19.7 .6|21.83.0] ' ! 44| 1 ?
New River Inl( . . I esele . PN RN SN Tooe
Smithville. 30 24 xo 29.73 31 7,624 sw. .| 1'18) 12136

Wash Woods
Wilmington.
Charleston
Augustus ...
S8avannah ..
Jacksonville ..

gzl 29.95 —.03 29.97
183, 29.82 —.04 29.98
87| 29.92 ~—.03 29.97
43)29.97 —.02 29.98
Florida Peninsula

5,'025 9 29,72  20.53
30.18| 9 20.73 '300. 46,
30.18 20 29,68 300,50,

30.20

2

4

24 17!")'15. g
6

7

.532'&21925 7.0 6|822 7o 7|438' 3.
223 73.3,25.815.9 23 69 4°2.4! 72.2' 3.28°— 4
gn 69.4'39.928.1,14. 6.1| 979.9] 69.9 2.29.— 2.
o.
[+]

gz 4,5[7 u\\ © 20 W. 216|10'14 "
87 5,313 ww. 21| ne. | 9131010 47
4 3

S 2,515 s, 16, 8w,

1 81
10, 20.72 310. a7 .8.22' 73.427.418.0'2¢4' 8. .0; 6'83 o| 3.8 7.32°— 0.80' 4,637 sw. i 32| ne. | g xg 8!14' g
30,20 :10, 29.73 230 41 923 74. 528 919.2'12 6. 830|8x.5 73.7| 6.25— 0.83 4, 092 se, 25 sw. | 315/ 718 §

Cedar Keys 22 30.01 .01 39.99 30.19 " xoI 29.81 130 38 . . . .0; 68.723 75.024, 0|20 4'13 5.8 2579.7; 73.5 7.08 — 2.49: 6,136 aw, ! 32| w, |3o 12)17'14° 6
Key West.. 20| 29.97 ~=.03 29,94 30.12 9;29.68 170.44 . K .0 . 73.1 6l 79.2.20, 919.2:24 6.9(11l74.5' 75.6 0.53: 8,488 c. 40 ¢. 1814l g20 5
Sanford ... 25| 29.96 --.eee.e 29.94 30.15: '10' 29.73 230 42 . . -4 67.9 241 73. l|26 520, 2.24 7. 431|81 W3 72. ~— 4.08 4,406 ne. 26l ne. 201§ 712 ;5
Enstern Gulf States.' ' | ! | | | i i v i | i
Atlanta.... 1,129| 28.86 ~-.03 29.99 30.2! '10' 29.70 3o|o.5u ) 2.021| 68, 832 c21 422 8.0 578.7. 68.2 2.36i— 1 93| 5,241 nw. 26 nw, | 111 318 10
Pensncola 30,29.94 —.04 29.93 30.15 10 20,7030 0.45, i 0.3 24 75 slzs .3'18.613' 5.8/ 1180.0 73.8 8.82— 1, b7| 4,802 sw. 24 u.  12615| g1y 9
Mohile veeerens 35| 20.95 ~.03 29.95 30.17 10 29.74 '300.43 ' 67.4 22 129.624.015 9.5 1'76.9° 71.2 3.55:— 3.46] 4,670' nw, 28 nw. i23 12| 2211 §
Montgomery 219]29.76 ~—.04 23.96 30,20 10 29.71 300.49 1 60.4 22 72 31 425.716 7 412075, 3| 70.7, 5.374 1.97| 3,172 B0, | 20, W. 5 11| 619 6
Vicksburyg. 222, 29,76 ~—.05 29,96 30,1610 29,75 29.0.41, | 70 660131 72, 3,30.2i22.8, 9. 8.1| 276.0! 71.3 2.42— o. 85 3,280 be. | 24 o 5: 9. 14515
New Orlea §2] 20.92 —.03 29.94 30.74 ‘10 29.76 29 0.37, : . 67-8.24 75. 026 9la1. 224! 6 73LJ77 .3, 72 9 2.40— 3., 13| 4,399° sw. | 23! nw. | 613 119"}
Western Pltll States. | : ' P | i | i i ' 1 [ ‘
8hreveport .. 227| 29.74 .04 29.94 30.12 IO 29.74 ' 290 39, 82,0 o.0101.011 g 95.7| 63.826; 73. 437 227.6] 26 13.1 673.4' 71.5 3.€04 1.67' 3,003 we. |19 w. 29, 8! o 823
Fort Smith, 4701 29.45 .—.08 29.89 30.07 10 29.69 29'0.37, 79.04- 2,2:104. sl 91 5 57.131, 79.4i47.4 30 618 5.7l 474.8; 8.9 1.82— o, 53| 2,460: ¢. | 12| n. 1 Bl 4irr 16
Little Rock ... 2881 29.64 —.04 29.91 30.08 110, 29.67 '29.0. 41 79.2.4 o.9' 97.8)17] Bo.4; 02, 53x| 71.6:35.3122.9 6' 9.5' 4i77.0 70. 3 5 3!+ 1. 73| 3018t e. 245 nw. | 6 8l gl15'ys
(l}all\"eulo‘n 401 29.94 —.02.20.94 30.09 10 29.67 2o|° .42, 83.2— o. 4 94. 423 88 9 71.328 78. 6:5 115, S'zsl 6. 4| 376 o 74 0| 2.4 — 2.65) 6,945 se. l no. ;2o| 7| 2|13 16
ndianoln cevcsesen  aee ae seesseses seesreven Vv eeemenren veslineees cevonanes veesesen [ETPTCCRN DOPPRRTOTOUPTIRN PR pot POt SN B
Palestine ... 533 20.44 —.05 20.96 30.12 10’ 20.76 120,37, B1.24 1. 4 o812 xsl 9. 3' 65,4261 72933, 826 ol26 12.1 1 32-— o.71| 54 Sia, ow. |12 6| alale
San Antonlo ... 7%: 29.13 weereee 29.89 30.09 'xo 28,67 | :g 1. 41 82.7 4- 0.6 100. 224 94. 9% 70. 029 %73, o3 | 2o|67 ol 68 8 4.79'4 1.51 %7 Ho, 39 20 g :,2:’3
Rio Grande Valley. I . ’ : | i | | !
Brownevillo.. 57/ 29.88 —.07 29.89 30.05.,0 29,63 |,oo 42 81.1— 1.8 98.1 7: 91.5 70.4'240 73. 827 7’25 oz4 3. 2:184 8 7s. 4l 3.48— 1.51 4,768 8o, | 19 6. 3 4l 2 9
Rio Grande City....| 230 29.72 —.05 29.92 30.09:10 29. 7o zoo 38 85.6|+ 2,1.103.2} 7) 99,5| 73.2 n o, 12, 61:8(,4 I 79.0, 0.63'— 3.42| 4,908 we. i 19 Ao, 1 5 :uixg
Ohio Val. & Tevm : ; i i | 8. | 6 8 I.6 | | 96' | | ‘ v |
Chattanoogs ........ 783| 29.21 —.03 29.99 30.22 10 29.72 230 .51 5. 0.0 97.4|17) I 61.8 7, 68, 135 626 9I16 4(3076.8 9 3.96— o.27 3,2571 w, |29 ne. (1710 Bl
Knoxville .. 80| 29.01 '—.02 30.01 30.24 {10 29.77 23 0- 48, 74.3! {- 0.1 93.2117, 84. 9! 25 218 65.735.026.2 17 7.2 Eo 6| 67 8. 5174 0.92' 2,627' ne. I| 32' n. 17,13 7 x%;‘g
Memphis 320; 29.65 —.04 29.96 30.1510' 29.71 290. .44' 78.8— 0.3 97.8 x7 88,2 ~4 311 71.637.4:21.6' 9 0.7, n74 o 6.7 6"9I 3.44| 4,041. nw, | 24| ne. (22112 3(13,1§
Nashville 549 29.41 —.04 29.95 30.19 10, 29.73 129'0.46) 75.6 — 2.5 97.7 17. 86.5 58.7 8| 67.7159.027.2:25 6. 721I 6.7 66,7 5.50'¢4 2,24 3,643- ne. | 37| nw, 2215 520’ 6
Louisville .. 51| 29.41 ‘—.03 29.97 30.20 . ¢ 29.70 290.50 75.3 — 1.0 94.516] 86.4' 59.131| 67.3'35.4!26.1 9 9.7123:70.4] 63.8 4.431} 0.91] 3,812' u. 32 w.  [13)13] (18 9
Greoncastie .. 397 29,05 iverrvev. 29,97 30,20 ‘13’ 29.68 29/0.51. 72.Bii. . i 92.516 82.5 53.9'31| 66.0,38.6124.5 7 8.830176.9' €4.5 4.53\cccsicnnend 3,227' 8. ' 31| w. 1613 si15'1y
Indianapolis 766129.19 —.04 29.98 30.21 19 20.69 290.52. 72.9'—~ 1.0 92.2|uil 84.1} 53.031 64.039. 2;28.3:20,10.530,72,1| 62.2, 6.704 3, 42| 3,028, 8. ! 32| nw. 122113 g'x:'”
Cincinnati . 628| 29,34 ‘—.04 29.98 30.23| 9 29.71,29'0.52° 73.9— 1.6 90.8 1, 83.2 56.9' 3, 65.933.923.7 8 7. 0:23!72. 2 63.5' 2.91 — 1, <17/ 3,972, 0., 44! no. 2213 si14'12
Columbus... 811)29.14 —.04 29.98 30.28- 9 29.69 290.50 71.5— 0.7 990.0 11] 81.8' 51.0 3 61,4139.6'30.4' 8,10, 5|3o73 3l 61.6 2.44l— 1 4g 3,955 sw. | 34l nw. [22i g 5116'10
Pittaburg... | 766| 29.18 —.05 29.97 30.2 || 9 29.66 300 62 72.14- 0.3 92.6/28, 83. bi 5.8 4i 63.940.8'27.2 511.2.7:76.6 63.7 2, 85—— 0.4B1 3,421' nw. | 28 aw. 16| o 913 o
Lower lake region. . . : % | ' o6. i SI : 6', | I | | | I i
Buffalo.... i 690 29,25 —.03 29.98 30.29 |19 29.63 . 160 67.5— 1.5 228 74.8 47.2 59. 639 ozB 0 6 7.217,72.7, S57.7 2.7}|— 0.65| 5,709 s. |28 s, uuo 1412
Oawego 335! 29,60 .—,06 29.96 30. 23 lzo 29,65 300.62. 66.3— 2.9 89.0/29. 74.4, 48.2 6| s8.940. 8l30.6 13’ 4.534'74.9. 57.5! 2.55 0.14; 6,418 8. | 3o| nw, I Sllg'
Rochestor 621] 29.32 '—.05 29.97 30. 28119 29.66 160.62 66.8 — 2,1 91~4!29 79.2] 47.0. 6 58.244. 4l34.513 7.2{24 986 59.5 7.26-1- 4.311 6,547. 8w, | 34! w, 3 é 7114 m
Erie ..o i 681|20.26 ,—.04 29.97 20.26 119 29,66 300.60 68.4°— 1.6 85.8; I! 77.0, 50.7 4 61.035.124.620 8.52470.0 57.7: 1-53— 1.Bo 5,582 5. | 24! nw |
Cleveland 60, 20,25 —.05 9.97 30.24 I19 39.68 290.56° 69.5— 0.5 89.529' 77.8, 51.0 4| 61.538. 525.720 7-3 1473.3 59.9, 1.36/— 2,05, 5,575 me. |32, w. 16 m 7, nl
Sandusky 638/29.32 —.03'29.99 30.27 (19 29.68 290.59 70.3— 1.2 9O.O1I! 79. 7 52 +731] 63.537.325.7. 9 5-81474.4 ©l.0 3.78— o0.25' 7,312 sw, | 36/ n. 212 715
Toledo 651| 29,31 —.0I. 30.00 30,29 '1g' 29.68 290.60° 69.3 ......... S 92,511 79.7. 495 3; 61, 543.0:25.9 8 7.21472.1° 58.9' 3.134 o.xsi 4,841 ne. | 26| w, (1011 6|17| g
Detroit... 662! 29.28 .—.04 29.97 30,28 ;9 29.66 390 62 70.24 0.2 89.3 111 78. 3 5L.S 3! 63.0'37.823.5 3 7.6:21.74.6  01.2; 2.02,— 0.96 5,618 ww, . 26 sw. 16 9| 6/15 10
Upper lake region. i | i | i P : [ i i : : | | |
e | 633 29.31 '—.04 29.96 30.26 19 29.64 290. 63 62.8— 1.2 90.3ly: 72.2 44.0 "ol ss.aa. 333.6 8 5.02082,2- 56, 7. 3.48— 0.26i 5,583 we. | 40 nw. '3.13 91t tr
Escanaba....... .. 608 29.29 —.04 29.95 30.26 18 29.64 290.62 62.8 — 1.9 uo.oI 7 70.4, 4[ 631 54.7 38.4125.7 3 2.9'2078.9 5 7, 4.38. 0.19! 5,352 sw. ! 20 ne, 1 gl 7 |n i13
Grand Haven 620 29,30 —.05 29.95 30.2519" 29. 63 j160. .62 67.1— 0.7 86.0)12| 76. % 59.8 39.7:28.0 12 0.53076.2. 6.57| 3.57 6,165 8, : 28, . 29 6' 5, 1412
Mackinaw City . 6osi 29,29 —.05 29.94 30.23 .19 29.61 290.62 63.64- 2.4 92.5, 9 71.5, 18" 56.3'46.7'28.5 8 4.52276.8. 55 3-25! 0.58 5,616 w, | 24; w. | 9| sl 9l
Marquette.... 672] 29,22 —,05 20.95 30.26 18 29,62 290.62 62,8 — 1.7 97.7, 9 72.3; 41 "3 54.355.935.6 9 6.12075.3" g 3.704 0.60 5,922 nw, | 2§ W 26.12| 7'l g
Port Huron.. 633! 29.31 '—,02 29.98 30.30 19 20.64 37 0. 65 66.4'— 1.0, B7.1)27, 75. 5' 44.7 3 58.942.425.2.26 3.32478. 1 58, 2-7&'— 0,14 5,404 ne. ! 26| aw. 1o’ I 6u|14
Chicago ... o 661 29,27 —.04 29.96 30.22 19'20.66 .29 0. 56 72,44 1.0 91.621! 78.7° 83. osll 6 538.6:23,2,16 4.2'1872.8 62.5 3.3 0.15: 5,432 e. | 24| nw, [16 10 g 19' 8
Mllwnukee i |29.zo —.08 29.93 30.21 119 20.62 290.59 67.9— 0.5 97.7, 9| 75.6, 47.8311 62.644.925.7:- 9 6.517 76.3 59.6 3.40 0.30 6,609 ne. 29 w. 21 8, 615'10
Duluth .. ! 672! 29.21 —.05 29.94 30.285 120,606 '290.62  63.9— 1.6 92.1;26| 72.6, 40. 531' 56.851.633.2, 7 4. 817 72.5I 53.5. 2.23— 1.26- 4,453 ne. | 28 nw. ! 910 21316
Extreme norlhweal ' ; i ! | | : i ! i | ! ! i I | '
Moovhend .. . 923 28.92.—.06 29.91 30.20 '18: 29.66 '120.54. k(24 81,1, 31.9.3° 54.368.242.2; 7'13. 027 71.1) S§5.5 1.32.— 2.52 6,229 8. ! 36 sw. |9 6 216'13
Saint Vincent. .I 804/ 29.05 l— .06,29.93 30.23 | 2,29.62 15 0.61 24i 79.7: 33.031; $0.970.2'44.224 12. 13081.0; 57.7, ' - 39] nw. (30 4l I 13 17
Bismarck .. .. N 4 694 28.13 '—.04! 29.92 30.16| 2,29.64 '250.52 24 83.3: 33.93!, 57.7.70.536.93113. ll 257.9] Sl.4 1 48 n. 1511 317.11
Fort Buford.. | ggt — 04| 29.85  30.14 ! -17I 29,55 ,24 O« 2! 84.5, 34.531 56.169. 4|4o 53110.8 2:50,9, 46.1 { g0 w. 29 4l 3lt711
Fort Totten.. ,47 2 _34|.. 2993 30.22 | 2. 29.65 1905 . 14 80.1| 29231 52.873.8 39. 224 32 2696 553 1 v ' 52, nw, 2910' 0/16'15
Fort Yates... ! e AN 24’ 86.3 31.731' 58.472.5.... L 4.B3 1 rrsssvens svserrese serrassssioeorsisnnansrss vor 1O sunl voal s
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Upper Mixe. |l : —. X .22 |18. 120,52 0.2 zxz 82.3 42.131 59.7.52.137.0 7 9.32869.8] 8.0 2.27,— 1.49] 4,842 nuw. 3x| w. 21 8 21613
Suint Pl o ?ié :33?3 e 23.3% '%3.23 8 §g;’3[160 39. 73. °I 2.2, 3? 27/ 82.3  48.8i31° 64.6/42.5 20. 2 8 9.028l7912 5.9 390+ 0.25 4,465 x| 36 nW. 21, 7 “8”
La C'Um,, | 615 29.30 [—.06! 29.94 ' 30.17 19 29.66 129 0. 51 74 4+ 1.5 96.8'12] B5.6, 49.2(31 6s. 1147.6 30.51213.017/67.0l  61.4' 2.67|— 1.54[ 4, 582 e 32 8W. .12 91 | 13
D“‘onpor. | 849 29,06 |—.07| 29.93 : 30,13 |31 29.65 150. 48 76.84- 4.3 101 6,24, 90,1 46.0'3t, 67.055.635.1, 7 14. 0'13[67.2; 63.8 1 10— 3.75 3 176: 8w, | 24 nw, ”l oltr! 9j1r1
Des Molues. W 668 29.24 29.94'30.1% 19'20.69 130,49, 74.1i+ 2.5 67.4'21 gg.g 45.531] 63.8'31.934.0 & .21 4:65.3 o.3 0.67y— 3.18. 3,261 18 8. 20 ol 714l10
Dubuau® 618! 29.29 | 20.03 : 30.13 |19 29.71 lO|o 42 77 : 2.2\ 9.1, xz .1 s3.4[31] 67.8l35.730.1| 812. 823|64 2, 62.7 5.0+ 2.81] 5,273 s, 60, nw. 112 10, 3 1018
1 ase zg 61 29.97 - 30.17 10 29,73 129 i— 0.9: 97.0.17' 85.8 57.831] 69.6!3y.225.720 9.6 1|76.3| 67.% 2,84! 0.09| ¢,308 s. 38 nw, li310 2,231 6
. ! : 19! 2 o 6 6 1' 2.5 99. 16‘ 85.9 .4[31] 67.245.027.2, 8 7.92969.7| 64.7 4.19 1.32| 4,000 . 33 w. liziol 11814
-l 644) 29,31 29.97 ; 30.19 |19} 29.73 290,46 7 51 99.4 4 5. 7 4.19, i .
ol 57'i 29.34 29.95:30.15 | 9 29.72! Izglo .43, 79, 9 3.3:102.0:16 83.5 61.0(31] 70, 441 026, 328 10, 6|3ol59.z$i 63.5 2.44— 0.00 6,045 HW 46 8w, !mi 9| 2:19.10
| ' 1 : ' ' : | o
| \ | | | I I ' i '
Missonri Valley. I . 0.12 2 290 2 76 97.217 87.6 s4.1131| 67.9(43.131.3131 8.6 3l71.0 65.1 ...l 6,209 8. 26| 8. xo 5 21415
Lamear.. | l’g:gi 33?.2 SN :38?!2029 3? 23 KL :;9 78 |106 816I 92.0 52.231| 68 8|54 635.824 7. 9. 3or.1; 65.7 © 5,536 8. 22| 8. gl 1]1slts
Leave! 1,113 28.80 |—.07| 29,95 : 30.17 | 2 20.68 IS0, 49 75.6 ojz24) Bo.9  43.631 66.9'55.430.6 365- 62.1 4.318 8. 422D, 'm' 6l12)13
0"‘“"”‘ 2,603 27.29 |...eevu 29.92 '30.:% 31)29.65,120.53; 71 9, 9 .522 85.3  36.9[31] 60.1]o1.630.322 14, 1) 55.4 8,304’ BW. | 42j n. ] 512l1¢
Valentii 1,307 28.55 | —-06| 29.92 | 30.20 131, 29.65 13056 70.04- 2. 3'100.3123l 84.4  33.1131] 57.967.242.9) B 14. 32772 4| 9.1, 5,749 8c. | 40 ne. xg 3/1810
lé:':‘(:,:o“ 1,334| 28.63 |—.07] 29,92 . 30.18 |18, 29,61 13'0.57, 73 o| 1. 3. 99.xiz4 85.6 40 7j31| 63.2|53. 434 1|24 11, h| 8|76.4 04.2, 4,318 8. 32 | 4'17i10
: ; | | ‘ : i
Northern slops. l | ' §1.8 l i 1. X w 1isl
i 2, 27.14 :—.04' 20,91 | 32,2 29 29.61 230.67, 68.1 2.8) 96.4 23 . 37.6(31| s1.5!¢8. 848 031 11.8 1 43.6 0.35 1.85 6,855 w. 42 BW. | 5
Fort i\;“\‘::;:}m " W2y gg(:l z; 13 veeanen 23,8; go.gg 29 29.61 | g 69. Sl 1.7 100.0; 7| 83.0_ 37.9(30; S3. 762 146, 9|33 14 .9' 1.44.8  44.1i 0,60/— 0.46! 2,610 ne, 49| W. gzo
Fort B0 er. I 3,040] 26.82 |—.c4| 29.89 | 30.23 {29, 29.56 23 0. 66 7t.64- 2.21104.92%; 89.9  37.0)30 56 267 947.32318.5; 2/52.3: 51.5 0.71{— 0.52] 4,155 we. | 32. . ° 14117
gg:t glu:glnnia | 4:34oi 25.59\ 20.92 | 30.24 [29 29.62 '23/0. 62| 65 8 3.2 95.4,23 g;; 37.5|3° 5% 940, 2|93 12.0 1|54, oi 47.3 1.79|~ gg: 3.94; n, 2t u 3 I; ;i
0.2 29.63 3.6 91.221 84.5 355130 49.7:58.7 47. 521.12.4| 1l54.5 47.8] 0.19|— 0.80) 2,517 w. | 23] w.
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MONTHLY WEATHER REVIEW.

AUGUST, 1886.

COTTON REGION REPORTS.

In the following table are given the means of the maximum
and minimum temperatures and the average rainfall for the
cotton districts during the month of August. TFor the purpose
of comparison, the averages for these districts during the four
preceding years are also given. The rainfall, as compared with
the averages of four years, is excessive in the districts of Wil-
mington, Memphis, Montgomery, Augusta, and Mobile; it is

about normal in the districts of Atlanta and Galveston; in

the other districts it is deficient. The mwean of the minimum
temperatures is above the average in all districts; the mean
of the maximumn temperature shows only slight departures
from the normal.

Temperature and rainfull data for the cotton districts, August.

! Rainfall. ; Temperature,
|’_Z_ & < ! . Maximum, Minimum.
}°=‘§ I :o_&__ P ';_'j—:. TT T Extremes
. o< = . PEz u FEZxi o= 1 for Aug
Dinriete. L2 S ;0 ZEEZ g ZREIZ g @8
eE. 5% 5 s sd| ¢ ogzusg E
= . W . = = < = z = 2 =
1282 2 1 ¢ geg IRl T TéE|TR f
EcE . E 2<% E = EgE|E S| E |z
i<' = | & =°¥&8 | & g°°& g | 2 |B
VInck. Inch, | Inch. .o ° ° ° ° ° ; ° o
New Orleans...| 4.15 ~ 2.69 | — 1.46 1 g91.1 92.7 |+ 1.6 71,2 71.4 , 0.2! 102! 50
Savannah 5.74 . 5.24 | — 0.50 , 9o0.8 | 90.7 | —o.1 71.3|72.41 1.1 | 106 !
Charlesto 7.30 4.161 — 3.14 185,688 ) — 0.8 69.0|69.5: 0.5. 1001 43
Atlanta.. 4.60 - 4,52 | — 0.08 | 87.9 . 88.4 |+ 0.5 67.4 | 68.9 . 1.5 100 | 57
Wilming 4.25 ' 7.42 3.17 . 88,2 87,4 | — 0.8 .67.3|68.7 1.4 | 100 | 5§
Memphis 2.64 ' 3.89 1.25 ; 88.6 8g.2 | 4 0.6 " 65.0 | 68,2 2,2 102 44
Galveston 2.32 2.59 0.27 | 94.0 95.0 | — 1.0 70.5]| 73.1 2.6 ! 108 5%
Vicksburg ...... 3.13 - 2.321 — 0.81 [ 90,8 92,4 | — 1.6 69.1|71.6 2.5, 100 oI
Montgomery .| 3.34 - 4.57 | + 1.23 | 90.4 ' gu.2 | — 0,2 68,2 | 69.7 1.5| to4| s2
Augusta,.....| 3.81 4.52 | 4 0.71 60.2 88,9 | — 1.3 .67.9169.3; 1.4 . 1011 g8
Little Rock.....| 2.45 1 2.05 | — 0.40 { 90.7 ; 92.7 + 2.0 65.7 | 68.9 3.2 111 49
Mobile......o.neee 2.95 3.44 | 4 0.49 i 92.2 91,2 { — 1.0 69.4 | 70.3 0.9 104 6o
: ! )
NAVIGATION.

STAGE OF WATER IN RIVERS.

In the following table are shown the danger-points at the
various river stations; the highest and lowest depths for August,
1886, with the dates of occurrence, and the monthly ranges:

Hetghts of rivers above low-water mark, August, 1886.
[Erpressed in feet and tenths.]

0 ! .,
= Ilighest water, | Lowest wuter, =
& =¢
Stations, :,_._ f—— ] 4
= Duto. |Height! Dato. |Height| 32
= ; =
Red Ricer: |
Shreveport, Louigianf.e... ... 29.9 17, 18 3.3 | 1,12 | —o.8 4.1
Arkansas River : . |
Fort Smith, Arkunsas.. 22,0 9 13.7
Little Rock, Arkansas.. 23.0 [N A
Miasouri River :
Yankton, Dnkota.. 24.0 56 20.1 ¢ 29, 30, 31 18.1 2.0
Omahn, Nebruska. 18,0 11,12,13 9.2 31 8.0 1.2
Leavenworth, Kansus ... 20.0 11 9.8 | 30, 31 7.0 2.8
Misnisnippi Ricer : |
Saint Paul, Minnesota., 14.5 . 2,23 2.5 15 1.2 1.3
La Crosse, Wisconsii 24.0 " 27 4.6 114,15,18, 19 2.3 2.3
Dubuque, Towa 16,0 ; 31 4.6 | 16, 17,18, 2.0 2,6
: . 21, 22,23 J
Davenport, Towa 15.0 @ 31 2.4 | 17 to 27 | 1.0 .4
Keokuk, lowa.... 14.0 1 14 2,6 | 21, 223 23, 1.0 1.6
I ! 26, 2
Saint Louis, Missouri 32.0 | 18 9.3 - ! 3Z 6.3 3.0
Caivo, Illinois ...... 40.0 ; 11 11.8 22 9.4 2.4
Memphis, Tenness 34.0 . 2 10.0 | 23, 24 7.8 2.2
Vicksburg, Mississip 41.0 1 13.5 | 28 7-9 5.6
New Orleans, Louisiana. 13.0 . 1 4.8 1 16, 31 3.2 1.6
Ohio River: : |
Pittsburg, Penusylvania...... 22.0 | 18 7.7 | 30 0,3 7.4
Cincinnati, Ohio......... , 50,0 24 13.7 | 31 7.0 6.7
Louisville, Kentucky . 25.0 19 7.3 17 . 4.5: 2.8
Cumberland River: | . !
Nashville, TeNnnesses .....cuevveen......! 40,0 | 7 10.9 | 1 2,7, 8.2
Tennessee River: :
Chattanooga, Tennessee................. 33.0 ! 8 7.1 30, 3t 3.5 3.6
Mouongahela River:
Pittsburg, Pennsylvania ... 29.0 | 18 7.7 | 30 0.3 7.4
Savannak River: |
Auguata, Georgin . 2.0 20 11.4 2 .1 .
E¥obite ftivers 8.9 | 4 7] 43
Mobile, Alubamn.. JRS RPN 28 18.4 | 7 16.7 1.7
Sacramento River : ! |
Red Bluff, Califoruis ...... ! 1to10 2.0 | 31 0.6 .4
Sacramento, California.. I 10.0 | 27 to 30 8.2 1.8
Willun}ellu River : |
Portland, Oregon .. vevieennn e evcieninnene 1 .5 2 2.6 ; .
Colorado Itiver : | 7.5 | 7 ! i 4.9
Yuma, ATIZOn® coeeeeeivns veceeiovunnnns } ............ ; 27 16.8 14 | 16.1 | 0.7
| ; : !

6o | bridges, and several buildings.

FLOODS.

Yuma, Arizona: on the 1st light rain fell during the greater
partof the day. The wind which at 7 a. m. was blowing gently
from the south backed to the southeast and increased in force
until at 12.15 p. m. it attained a veloeity of thirty-four miles
per hour, Seventy-five miles west of Yuma the rain wasg
heavy, causing a washout on the Southern Pacific Railroad
and delaying trains. On the 15th a thunder-storm began ag
10.55 a. . and continued until 4.30 p. m. During this storm
1.57 inches of rain fell, 0.80 inch falling in twenty minutes
from 2.40 to 3 p. m.; this is the largest rainfall that has
occurred since the Signal Service station was established here
(1876). The track of the Southern Pacific Railroad was washed
out both east and west of Yuma, causing an entire suspension of’
traftic for several days. On the 27th heavy rain fell in the
mountains east of Yuma, producing floods and destructive
washouts which delayed trains.

Colorado Springs, Colorado: at 3 p. m. of the 1st very dark
and threatening clouds were noticed hanging over the country
north of the town, some of these were similar to tornado clouds
being funnel-shaped. Shortly after 3 p.n. very heavy rains set
in and being contined within the narrow valley of Monument
Creek caused a sudden and destructive freshet. At 6 p. m.
the flood suddenly poured into the town, carrying away fences
Along Monument Creek an
Shook’s Run thousands of dollars worth of property in bridges
and roads were destroyed. The storm was accompanied by
unusually heavy hail; above the town on the following day
hail still covered the ground to a depth of four inches on an
average, in some places it had drifted four feet deep. Large
patches of hail from one to three feet deep were deposited along
the track of the flood. Trees were denuded of leaves and small
branches as well as considerable bark.

Little Rock, Arkansas: during the afternoon and night of
the 1st a severe thunder-storm prevailed, beginning at 4.40 p.
m., with moderately heavy rain until 8.50 p. m.; at this time
very heavy rain set in, and in one hour and ten minutes 2.60
inches had fallen. In consequence of this unusually large rain-
fall the streets were flooded and property was damaged to the
extent of $25,000. Many stores on Main street were filled with
water to the depth of eighteen inches.

HIGH TIDES.

Smithville, North Carolina, 26th, 27th, 28th; Cedar Keys,
TFlorida, 18th.

ATMOSPHERIC ELECTRICITY.
AURORAS,

Mount Washington, New Hampshire: at 8.08 p. m. of the 23d
an auroral light was observed in the northwest and north.
Stratus clouds were banked in the north, obscuring the arch;
from behind the clonds bright streamersrose to an altitude of 80°
converging near the zenith. At 8.15 p. m. a bright band oflight,
elliptical in form, extended across the sky. This band moved
slowly across the zenith at 8.32 p. m., after which it began to
fade, and disappeared at 9.10 p. m. The aurora proper rapidly
increased in brilliancy and extent, at9.10 p. m. extending from
west-northwest to cast 10° north. The streamers were unusu-
ally narrow but clearly defined and very brilliant. At the
time of maximum brilliancy, 9.10 p. m., a lateral motion from
west to east was seen. Thoe aurora disappeared at 1.30 a. m.
of the 24th.

Washington City: a fine aurora was visible during the even-
ing of the 23d. The first light noted was at 8,15 p. m., and
consisted of a patch of greeunish light in the north-northeast,
near the horizon. This light seemed to spread east and west,
in a few minutes the horizon, 30° either side of north, was il-
luminated by the light. The highest point above the horizon
was not more than 15°. At 8.22 p. m. there was a sudden
brightening, the light forming an arch, and was accompanied
by streamers, which, in some instances, reached an altitude
of 45°, This appearance gradually died away, to be succeeded
at 8.26 by the same. The moments of brightening and display



